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Abstract 
This paper investigates the comparative knowledge and attitudes of girls and boys 17-18 years old high school graduating 
students of Rhodes (Greece) on the topic of protected areas, both locally and nationally, as part of Education for Sustainable 
Development. The purpose of this research is to study the responses of the graduating students and to compare how diverse the 
responses are in relation to gender, relating to issues both in knowledge and attitudes about the protected areas. The basic method 
chosen for the fieldwork was a case study and the graduating high school students on the island of Rhodes were chosen as 
reference population. The data collection method was a questionnaire, which included 14 main questions. The sample consisted 
of 297 students -168 girls, 129 boys- and was formed by random sampling. The survey was conducted during the period 
December-January 2011-2012. The analysis of data shows the low participation of students in the sample programs on protected 
areas. Girls have a higher level of knowledge in the questions about what are protected sites, categories and activities to be 
implemented. Students appear to know only one of the protected areas of the island of Rhodes, the "Valley of the Butterflies", 
which is the only one they have visited, especially the girls. Finally, when the attitudes were investigated, the girls presented a 
more positive outlook on protected areas. Based on the findings we conclude that there is a difference in the responses of students 
on their knowledge and attitudes in relation to protected areas. In comparison, girls, show a higher level of knowledge than 
boys, and their comments show that they are more environmentally friendly in context to sustainability. 
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1. Introduction 
The current socio-political reality weakens even more and more the financially weaker and exerts pressure on the broad 
masses of society around the world, thus causing social and environmental crises (Passet, 2006). This situation 
experienced by humanity, is widely considered politically, and environmentally unsustainable (McKeown & Hopkins, 
2003). The reasons for the perpetuation of this practice are to be found in wrong models of development, based on 
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subjective perceptions and selfish needs, formed by man himself, underestimating the traditional system of values (Hall 
et al., 2004; Dahl, 2007; Webster & Johnson, 2008).  
 
The solution promoted to ensure balance and well-being in the world is a realistic approach to sustainable development, 
focusing on the actual functioning of democratic institutions on the basis of global governance and reducing the 
prevailing logic of the market, as a unique actor unable of ensuring the means to transition towards a sustainable 
society (Huckle, 2010). To achieve such a high goal it is necessary to redefine both the collective and the individual 
system of values with the essential foundation of a responsible lifestyle that penetrates the roots of the purpose of 
human existence, and an attitude that, however, appears not to be adopted to the extent necessary, leaving many social 
and environmental problems to persist (Kaila et al, 2005; Jickling et al., 2006; Dahl, 2012).  
 
Around the concept of sustainable development many interpretations and approaches have been formed that make 
impossible the convergence of all those involved, while the agreement is limited to the three main pillars of sustainable 
development (economy, environment, society) as a common point of acceptance (Gough, 2002). Moreover, as this 
concept is constantly evolving, the definition is more difficult to achieve (McKeown 2002). What we need to 
understand is that sustainability is a moral conception of justice between the present and future generations (Dahl, 
2004), that sustainable forms of development that could occur through this perspective would benefit both the evolution 
of societies and natural systems. Undoubtedly, the content of the term is formed according to the specific period of time 
being examined, the environment where it is going to be applied and the local culture (Huckle & Martin, 2001; Scott & 
Gough, 2003a). In this framework, “each community must find its own pathway to sustainability based on 
empowerment, collaboration and continual processes of questioning, learning and action, where every individual can 
make a contribution as a productive member of society” (BIC, 2010). 
 
As claimed by Scott & Gough (2003b), there can be no sustainable development where no learning takes place. The 
modern school can play a key role in this direction through the value framework and innovative pedagogical methods 
governing the Education for Environment and Sustainability. It can be a space promoting awareness and exemplary 
application of the principles of essential human values such as responsibility to the present generation, between 
generations and also between humans and nature (UNECE, 2005).  
 
Legislated protected areas were established to better protect and manage biodiversity and conservation areas of great 
natural beauty and special characteristics (Walkey et al., 1999). The establishment, operation and use of pedagogy can 
raise awareness about the protection of these areas (Prato and Fagre, 2005) and contribute to active participation in 
environmental protection initiatives and actions for sustainable development (Mose, 2007). 
 
Opportunities are offered for the purposes of formal education, both for the enrichment of knowledge and the 
cultivation of environmentally friendly attitudes in students, and for the development of research and study and 
observation of the environment (McNeely et al., 1994; Mose and Weixlbaumer, 2007) within the protected areas under 
the Education for Sustainable Development (Gough, 2006; Huckle, 2008). 
 
The data on the influence of gender on environmental knowledge is conflicting and contradictory. Connell et al. (1998) 
found that female students had a higher level of environmental knowledge than male students, unlike the Gambro & 
Switzky (1999), which report that female students have lower levels of environmental knowledge than their peers. 
Other studies conclude that there was no difference in environmental knowledge between the sexes (Hounshell & 
Liggett 1973; Cardeiro & Sayler 1994). 
 
Concerning the attitudes to environmental issues, some researchers argue that there are significant differences between 
the sexes (Wiesenmayer et al., 1984; Mohai, 1992; MacDonald & Hara, 1994). Some others, however, found that girls 
are those who have more positive attitudes towards the environment compared with the boys (Richard & Cacioppo, 
1981; Specca and Lozzi, 1984; Morris & Schagen 1996; Tarrant and Cordel, 1997; Connell et al., 1998; Coyle, 2004). 
 
2. Research methodology  
 
This paper investigates the comparative knowledge and attitudes of girls and boys 17-18 years old high school 
graduating students of Rhodes (Greece) on the topic of protected areas (Prato and Fagre, 2005; Mose and 
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Weixlbaumer, 2007), both locally and nationally, as part of Education for Sustainable Development (Breiting et al., 
2005; Gough, 2006; Huckle, 2008). 
 
The purpose of this research is to study the responses of the graduating students and to compare how diverse the 
responses are  in relation to gender, relating to issues both in knowledge and attitudes (Ajzen and Fishbein, 2000; Frick 
et al., 2004) about  the protected areas. 
 
The basic method chosen for the fieldwork was a case study and as for the reference population the total population of 
the senior secondary school students attending schools on the island of Rhodes was used.  The data collection was a 
questionnaire, which is bordered by two (2) research axes designs, listed first is the 'knowledge' of local and general 
issues of protected areas, while the second ' is the attitudes » (Ajzen and Fishbein, 2000; Frick et al., 2004) and 
includes14 main questions. The sample consisted of 297 students -168 girls, 129 boys and was formed by random 
sampling. The survey was conducted during the period of December-January; school year, 2011-2012. 
 
3. Description and analysis of the results 
 
The frequency distribution of the research sample by gender, shows that out of 297 students 168 are girls (56.57%), 
while 129 are boys (43.43%). 
 
Table 1 records the results of responses to the question concerning the principal sources from which students derive 
information about the environment. It shows that the majority of girls (28.57%) and boys (22.48%) say they use the 
Internet as a main source of information. In second and third place respectively, with several differences, the girls put 
the family (17.86%) and television (14.29%), while boys state television in second place with a 17.83%. The school 
and the family for boys come in third and fourth place with almost the same percentage (13.18% and 13.95%). 
 
Table 1: Frequency distribution of the research sample regarding the sources of information on the environment 
 
Girls Boys Total Sources of information about the  
environment ȃ % ȃ % ȃ % 
School 18 10.71 17 13.18 35 11.78 
Family 30 17.86 18 13.95 48 16.16 
Television 24 14.29 23 17.83 47 15.82 
Newspapers. magazines 8 4.76 3 2.33 11 3.70 
Internet 48 28.57 29 22.48 77 25.93 
Non school books  2 1.19 6 4.65 8 2.69 
Friends. groups 12 7.14 13 10.08 25 8.42 
Other 7 4.17 11 8.53 18 6.06 
No answer 19 11.3 9 6.98 28 9.43 
Total 168 100.0 129 100.0 297 100.0 
 
Regarding the participation of students in the past the sample environment group recorded in Table 2 show that only 67 
students (rate 22.56%) say that they participated, while 230 (77.44% rate) indicate a negative response. The 
participation rate is very small, but the participation rate of 29.17% girls is twice as high compared to the 13.95% of the 
boys. This trend of participating in environmental groups, as we will later see, is associated with some inactivity and 
lack of environmental concern.  
 
Table 2: Frequency allocation of responses of students of the research sample on participation in environmental 
group in the past 
 
Girls Boys Total Participation in environmental 
programs in  previous years N % N % N % 
Yes 49 29.17 18 13.95 67 22.56 
No 119 70.83 111 86.05 230 77.44 
No answer 0 0.00 0 0.00 0 0.00 
Total 168 100.0 129 100.0 297 100.0 
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From Table 3, it is clear that the vast majority of graduating students, 96.30% have responded that they participated in 
environmental programs this school year. The percentage of non-participation of boys 98.45% is slightly higher than 
that of girls 94.64%.  
 
Table 3: Frequency allocation of responses of students of the research sample on participation in environmental 
projects this year 
 
Girls  Boys Total Participation in environmental 
programs this year N % N % N % 
Yes 9 5.36 2 1.55 11 3.70 
No 159 94.64 127 98.45 286 96.30 
No answer 0 0.00 0 0.00 0 0.00 
Total 168 100.0 129 100.0 297 100.0 
 
The results to the question whether "students were engaged in environmental programs for protected areas" is described 
in Table 4. It is observed that the vast majority of both boys (95.35%) and girls (92.86%) did not participate in 
environmental programs that focus on this issue. Only 7.14% of girls and 4.65% of boys participated.   
 
Table 4: Frequency allocation of responses of students of the research sample on participation in environmental 
programs for protected areas 
 
Girls  Boys Total Participation in environmental 
programs for endangered areas  N % N % N % 
Yes 12 7.14 6 4.65 18 6.06 
No 156 92.86 123 95.35 279 93.94 
No answer 0 0.00 0 0.00 0 0.00 
Total 168 100.0 129 100.0 297 100.0 
 
Regarding the knowledge of the existence of protected areas in Rhodes, as shown in Table 5, fewer than half of 
students in the sample rate (48.82%) said that they know if there are protected areas on the island. Based on these 
responses the percentage of girls who declare that they know this is 55.36% higher than that of the boys 40.31%.  
 
Table 5: Frequency allocation of responses of students of the research sample on the knowledge of the existence of 
protected areas in Rhodes 
 
Girls  Boys Total Knowledge of the existence of 
protected areas in Rhodes N % N % N % 
Yes 93 55.36 52 40.31 145 48.82 
No 32 19.05 27 20.93 59 19.87 
No answer 43 25.60 50 38.76 93 31.31 
 Total 168 100.0 129 100.0 297 100.0 
 
 
Table 6: Frequency allocation of responses of students of the research sample on protected areas that students know 
 
Girls  Boys Total Protected areas that they know  N % N % N % 
Valley of the Butterflies  80 86.02 41 78.85 121 83.45 
Seven Springs 10 10.75 9 17.31 19 13.10 
Prophet Elias 0 0.00 1 1.92 1 0.69 
Rodini Park 1 1.08 0 0.00 1 0.69 
No answer 2 2.15 1 1.92 3 2.07 
Total 93 100.0 52 100.0 145 100.0 
 
Those who answered positively to the previous question were asked specifically what protected areas they know. The 
results of Table 6 show that the vast majority of the sample, which had stated that they had visited protected areas, 
accounting for 83.45% refers only to the Valley of the Butterflies as a protected area. A much smaller percentage, 
408   Nezam Tzaberis et al. /  Procedia - Social and Behavioral Sciences  69 ( 2012 )  404 – 413 
13.13%, said the Seven Springs. It is surprising the lack of knowledge of other protected areas of the island. The girls 
appeared to know at a higher rate of 86.02% about the Valley of the Butterflies than boys who showed 78.85%.  
 
From the data from Table 7 it shows that the majority of the entire sample, 52.19% did not answer or do not know if 
there are protected areas in Rhodes.  In second place, accounting for 40.74%, students said that they know the Valley of 
the Butterflies. The knowledge of the Seven Springs as a protected area was known only by 6.4% of the sample.  
 
Table 7: Frequency allocation of responses of students of the research sample on protected areas that students know 
 
Girls  Boys Total Protected areas that they know  N % N % N % 
Valley of the Butterflies  80 47.62 41 31.78 121 40.74 
Seven Springs 10 5.95 9 6.98 19 6.40 
Prophet Elias  0 0.00 1 0.78 1 0.34 
Rodini Park 1 0.60 0 0.00 1 0.34 
No and N/A 77 45.83 78 60.47 155 52.19 
Total 168 100.0 129 100.0 297 100.0 
 
When asked if «you have visited protected areas?" as recorded in Table 8, the majority of the sample responded 
negatively 51.85%. Most girls 53.57%, say they have visited protected areas while the boys as shown above are lower, 
39.53%.  
 
Table 8: Frequency allocation of responses of students of the research sample on visiting protected areas  
 
Girls  Boys Total Visiting protected areas  N % N % N % 
No 90 53.57 51 39.53 141 47.47 
Yes 77 45.83 77 59.69 154 51.85 
No answer 1 0.60 1 0.78 2 0.67 
Total 168 100.0 129 100.0 297 100.0 
 
An analysis of the data of Table 9 reveals that the majority of people have said they have visited protected areas, 
indicating the Valley of the Butterflies 78.72% and Seven Springs, 12.06%. It is noteworthy that the students who 
indicated in a previous question that they have visited protected areas, a percentage of 7.80% did not mention any.  
 
Table 9: Frequency allocation of responses of students of the research sample on visiting protected areas 
 
Girls  Boys Total Visiting protected areas N % N % N % 
Valley of the Butterflies  72 80.00 39 76.47 111 78.72 
Seven Springs 10 11.11 7 13.73 17 12.06 
Prophet Elias 0 0.00 1 1.96 1 0.71 
Rodini Park 1 1.11 0 0.00 1 0.71 
No Answer 7 7.78 4 7.84 11 7.80 
Total 90 100.0 51 100.0 141 100.0 
 
The question concerning the protected areas visited by students’ shows from the data from Table 10 that the majority of 
the total sample has visited a certain area or they did not answer at the rate of 56.23%, boys especially comprising 
63.57% and 50.60% of girls. The Valley of the Butterflies is almost the only protected area that has been visited by 
girls at the rate of 42.86% and the boys at 30.23%.  
 
From the data from Table 11 it shows that the majority of the total sample rate 69.02% answered positively that the 
students know what protected areas are, while there was a negative rate of 30.30%. From the answers the girls 
answered positively with an overwhelming majority, 89.29%, while the majority of boys with a 57.36% say they know 
what protected areas are.  
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Table 10: Frequency allocation of responses of students of the research sample on protected areas that students 
know 
 
Girls  Boys Total Visiting protected areas  N % N % N % 
Valley of the Butterflies  72 42.86 39 30.23 111 37.37 
Seven Springs 10 5.95 7 5.43 17 5.72 
Prophet Elias 0 0.00 1 0.78 1 0.34 
Rodini Park 1 0.60 0 0.00 1 0.34 
No and N/A 85 50.60 82 63.57 167 56.23 
Total  168 100.0 129 100.0 297 100.0 
 
Table 11: Frequency allocation of responses of students of the research sample on knowledge on protected areas  
 
Girls Boys Total “Do you know what the 
protected areas are?” N % N % N % 
Yes 150 89.29 55 42.64 205 69.02 
No 16 9.52 74 57.36 90 30.30 
No answer 2 1.19 0 0.00 2 0.67 
 Total 168 100.0 129 100.0 297 100.0 
 
The question concerning the right approach of the identification of protected areas from the total sample, as shown by 
the data in Table 12, "Areas of particular ecological interest," was chosen by the girls with a 41.67% and the boys with 
17.83%. In second place was "natural areas rich in flora and fauna" with a 16.67% for males and 10.08% for girls.  
 
Table 12: Frequency allocation of responses of students of the research sample on knowledge on protected area 
 
Girls  Boys Total 
“Which of the following” N % N % N % 
Wooded areas with dense vegetation  17 10.12 6 4.65 23 7.74 
Areas with Breeding Birds 15 8.93 6 4.65 21 7.07 
Wetlands. bird  resting sanctuaries 8 4.76 4 3.10 12 4.04 
Areas of particular ecological interest 70 41.67 23 17.83 93 31.31 
Natural areas rich in flora and fauna 28 16.67 13 10.08 41 13.80 
Other 10 5.95 3 2.33 13 4.38 
No and N/A 20 11.90 74 57.36 94 31.65 
 Total 168 100.0 129 100.0 297 100.0 
 
Concerning the activities that can be performed on protected areas, according to Table 13, more girls 54.76% than boys 
41.09% chose from the suggested response "controlled human activities depending on the situation". Overall the total 
sample response rate was 48.82%. 
 
Table 13: Frequency allocation of responses of students of the research sample of the activities in protected areas 
 
Girls  Boys Total Activities in the protected areas N % N % N % 
 Organized recreation and trade centers  8 4.76 13 10.08 21 7.07 
Extensive hotel facilities  8 4.76 14 10.85 22 7.41 
Expressways and roads to serve travelers. 5 2.98 6 4.65 11 3.70 
Free-range farms  18 10.71 19 14.73 37 12.46 
Controlled human activities by situation 92 54.76 53 41.09 145 48.82 
Classical methods of camping 9 5.36 11 8.53 20 6.73 
No answer 28 16.67 13 10.08 41 13.80 
Total 168 100.0 129 100.0 297 100.0 
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For the categories of the protected national legislation areas, as seen in Table 14, most girls 51.19% and the boys 
40.31% chose the answer "all of the above." Second place was students that commented on  the national parks with a 
percentage of 11.90% girls and 24.03% boys. 
 
Table 14: Frequency allocation of responses of students of the research sample on protected areas of national 
legislation 
 
Girls  Boys Total National Legislated Protected Areas   N % N % N % 
National forests 20 11,90 31 24,03 61 20,54 
National Parks 7 4,17 6 4,65 13 4,38 
Aesthetic Forests  5 2,98 6 4,65 11 3,70 
Preserved natural monuments  5 2,98 7 5,43 12 4,04 
National marine parks  12 7,14 5 3,88 17 5,72 
Natural protection areas  17 10,12 10 7,75 34 11,45 
Areas with protection measures  11 6,55 8 6,20 19 6,40 
All of the above 86 51,19 52 40,31 116 39,06 
No answer 5 2,98 4 3,10 14 4,71 
 Total 168 100,0 129 100,0 297 100,0 
 
The question that asked on knowledge about the role of protected areas (Table 15), more than one answer was recorded, 
and as a result all the frequencies exceeded the sample size. For the best picture of the distribution of responses for each 
option there is a declaration of two rates. From the statistical data it is observed that the majority of girls (82.74% 
percentage) and boys (82.74% percentage) of the sample choose the main ecological role of protected areas. In second 
position was the cultural aspect and the social aspect was third. The economic rate is lower than the three above, but 
substantially higher in females (58.93%) than boys (20.93%).  
 
Table 15: Frequency allocation of responses of students sample research on the role of protected areas 
 
Girls Boys Total The role of 
protected areas ȃ % 
of results 
% 









Ecological 139 28.90 82.74 101 33.78 78.29 240 30.77 80.81 
Cultural 115 23.91 68.45 84 28.09 65.12 199 25.51 67.00 
Social 128 26.61 76.19 87 29.10 67.44 215 27.56 72.39 
Economic 99 20.58 58.93 27 9.03 20.93 126 16.15 42.42 
Total 481 100.0 286.31 299 100.0 231.78 780 100.0 262.63 
 
From the research about the knowledge of the priority areas in the protected areas, as seen from the data of Table 16, it 
shows for girls the first right choice "environmental protection" with a 54.17%, while for boys the wrong choice "All of 
the above" with a 51.16%. These answers have the highest percentage in the whole sample, 48.48%.  
 
Table 16: Frequency allocation of responses of students of the research sample on the priority areas in protected 
areas 
 
Girls  Boys Total Priority areas in protected areas N % N % N % 
Protecting the natural environment 91 54.17 44 34.11 105 35.35 
Protection against atmospheric pollution 18 10.71 13 10.08 31 10.44 
Human activities with the intention of economic  1 0.60 0 0.00 1 0.34 
All of the above 48 28.57 66 51.16 144 48.48 
Other 0 0.00 2 1.55 2 0.67 
No answer 10 5.95 4 3.10 14 4.71 
Total 168 100.0 129 100.0 297 100.0 
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The attitude of students in the matter of those who are responsible for protected areas (Table 17) it is observed that girls 
with a rate of 64.88%, indicated that all proposed in the table should be responsible and liable, however the boys 
answered that the state and the local municipality should be responsible  with the same rate of 24.03%. From the entire 
sample the majority concentrated on the answer "all of the above at the rate of 51.52%. 
 
Table 17:  Frequency allocation of responses of students of the research sample on those responsible for 
management 
 
Girls Boys Total Responsible for management N % N % N % 
State 9 5.36 31 24.03 21 7.07 
Local Municipality 11 6.55 31 24.03 51 17.17 
District 6 3.57 13 10.08 14 4.71 
Non-governmental organizations 14 8.33 3 2.33 17 5.72 
Residents of the area  10 5.95 14 10.85 24 8.08 
All of the above 109 64.88 29 22.48 153 51.52 
No answer 9 5.36 8 6.20 17 5.72 
 Total 168 100.0 129 100.0 297 100.0 
 
When asked about the students' knowledge about the threats to protected areas, Table 18 shows the vast majority of 
girls, 85.71% and the majority of boys, 68.99% indicated that the fires are a main risk. For the boys the second choice 
is the proportion of agrochemicals with 68.22%, while for girls, they answered free grazing at a proportion of 32.74%.  
 
Table 18: Frequency allocation of responses of students sample research on risks to protected areas 
 
Girls Boys Total Threats to 
protected areas ȃ %  
of results 
% 










construction 24 6.92 14.29 76 16.10 58.91 100 12.21 4.11 
Free Grazing 55 15.85 32.74 54 11.44 41.86 109 13.31 4.48 
Rapid touristic 
development 32 9.22 19.05 80 16.95 62.02 112 13.68 4.60 
Fires 144 41.50 85.71 89 18.86 68.99 233 28.45 9.58 
Agrochemicals 48 13.83 28.57 88 18.64 68.22 136 16.61 5.59 
Garbage 44 12.68 26.19 85 18.01 65.89 129 15.75 5.30 
Total 347 100.0 206.55 472 100.0 365.89 819 100.0 33.67 
 
Exploring the opinions of students in the sample question of building a hotel near the protected area of the Valley of the 
Butterflies, based on Table 19, it shows that the majority of girls with an 88.10% chose for it not to be built. The boys 
respond the same with 67.44%.  
 
Table  19:  Frequency allocation of responses of students of the research sample for the construction of a hotel in a 
protected area 
 
Girls Boys Total Construction of a hotel N % N % N % 
To be built 18 10.71 24 18.60 44 14.81 
To not be built 148 88.10 87 67.44 235 79.12 
No opinion 2 1.19 16 12.40 18 6.06 
No answer 0 0.00 2 1.55 0 0.00 
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4. Conclusions 
 
The results of this survey cannot be generalized, because it is a case study of a narrowly focused research, however, the 
conclusions drawn can be a starting point for wider discussion within the research efforts that investigate the 
comparative knowledge and attitudes of girls and boys on protected areas both locally and nationally, in the context of 
Education for Sustainable Development. 
 
From the analysis of the data it shows the small proportion of the graduating students from the sample in programs on 
environmental education in general, but particularly on protected areas. The causes must be sought in the current 
educational system in Greece, where the school is considered the vestibule for admission to higher education institution 
and in which competition is fierce, the "mark hunting" strong and free time of students almost nonexistent. In questions 
of knowledge about what are protected regions, the categories and activities to be implemented in these, girls are 
shown to have a higher level of knowledge. From the question about the protected areas of the island of Rhodes, 
students, it seems, know only one, the "Valley of the Butterflies", which is the only one they have visited, especially the 
girls. Finally, when investigating the attitudes, the girls presented a more positive stance on protected areas 
 
In summary, based on the survey data, it is found that there is a statistically significant difference in favor of the girls of 
the research sample in as much the majority of the questions of knowledge on issues of protected areas worldwide and 
local interest, as in most of the questions of attitudes. Based on these findings we conclude that there is a difference in 
the responses of boy and girl students - both on knowledge and attitudes in relation to protected areas. The research 
sample of girls compared to boys, show a higher level of knowledge and their statements are presented friendlier to the 
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